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" OVERVIEW OF THE MAMGAL - B ,
This manual has been developed{éo help acquaint elementary teachers .
with the metric system of measurement. The content of*metric measurement "

has been divided into "modules"-with each module covering a given metric
subject. For example, one module deals with metric length, ahother volume,
another mass and so on. Content is arranged so there are no.metric-English
converdions unti1l basic aspects of metric measuremenit have been discussed. <
1f desired, metric-English coriversions (Modude 8) ma;\Be omitted. Activitigs’
for elementary studénts are presented in Appendix A. a -
. . .,

Each module has three divisions--{1} objectives; «(2) suggested activities’

to meet the objectives; and (3) 1llustration of mastery. These modules were

.developed 1n the same format that has been used successfully in the graduate

courses in IGE at the Uriversity ef Wisconsin-Eaw Claire. The objectives
and subsequently the activities and illustration of mastery range from the,
behavioral-type for learning content to the expressive-tyffe for developing
a game or materials, This allows for a creative .and Rumanistic approach to
Tearning the metric measuring system as well as gaining a khowledge of the

subject matter, This approach*parallels Bloom's hierarchy of cognitive levels.

bui]diqg/system.

The modulgs also allow for teackers to learn at tbeir own rate and ‘style
and to enter the learnipg precess accb(ding to what they .already know about
metric measuremgnt. There is also prowision in the modules for a variety of
learning patterns--independent study, one-to-one with instructor or another
adult, small group, and large group. In the culminating module, number 9,
the teacher develops a plan for teaching metric measurement to the age/grade
level or children that he/she is working with in his/her own school. The :
teacher may adapt any materials or ideds from this manual including assesdments,
qames and worksheets for his/her students. In additien, the teacher will key -
in text, and/or audiovisual and manipulative materials avaitable in his/her

.- 1t should be remembered that this manual, in the spirit of IGE, will .
never be "finished." .MNew materials on mgetric will continually come to the
attention of an alert.teacher and, of course, new materials will consfantly

be produced, Teachers will be encouraged to develop resource files for user N\
with their students. Assessments and their accompanying kéys, readings,

summary sheets and worksheets are given here in thein entirety. In the case .

of games and laboratory activities, answers, directions.and ideas are presented
in the manual in so far as possible. However, in several activities, items °

. in the room are measured and measurements will vary. Far bome games, only

one card 1s presented along with suggestions for how to design the other cards.
. Finally, it is the intent of the authors tha -~ this manual will be only

a starting point for teachers to_learn metric measyremeat ard that it will

inspire them to start a program for teaching metric to their students in an

individualized and exciting manner and that they will ‘update through the yeﬂ?if

- -

. 1Y ' t
. ' _ . J. S. S,

Eau Claire, Wisconsin

January, 1976 4
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. 0f learning styles. ~ :

. / X
/ METRIC - COURSE SYLLABUS

. 1

- '

General Objectives . ‘ e

The"participants wiT gajin an understand1ng of the metric system'in terms of
(1) basic units of meaeurement for length, volume, weight; (2) application of
basic units to daily living; and (3) development of a plan for teachirng the
metric system tojgtudents at.the age/grade 1eve1 at which they teach

Content will be pnesented from simple to complex The 1nstruct1ona1 format
will be modules which allow participants to learn étcord1pg to what they
already know, hoy rap1d1y they learn and how they go about learning, The®
modules utilize a variety of grouping patterns ‘as large group, small group,
one-to-one and 1ndependent study, and are designed to accoMnodate a variety

Content has been divided into two gfoups:

A
" . /

Group A. These modules are required €or all pant}cipants:

1. background and overview of. the metr1c~System
. 2." metric length and basic prefixes
. 3.« metric volume I . :
s 4, metric mass (weight)

5. metric temperature

6., relationships within the metric system .

7. everyday app11cat1on of metric measurement ° .

8. relationships between metric and Engl1sh measurement \
systems ' P

Group B. This module is required and can be carried out alone or with
others.’ It will be started during the workshop and completed
after the participant has returped to his/her school (e. g.
one month after the tlose of the workshop). Activities in this
. module should utilize materials available in the participant' s
bu11d1ng/system and ideas of fellow staff members.

9, developing a plan for teaching the metric System

L3

_ Sorenson/75 6 ' )
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Metric ) BACKGROUEP AND OVERVI®{ OF THE METRIC SYSTEM Moduie 1
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Objectives .
- . . \/ .
The participant will bé able to: e

1. describe reasons for standard measurement.

"2. ides;rigghbriefly the history/;f the English-and metric systefis
including the rationale and origin of‘“their development.

: 3. indicate the basic metric units of measurement for length,

“ volume, and mass (weight). . ‘ - . ‘3
‘ [ ) -
Suggested Activities to lMeet Obsectives
1. Read "Why Do We Need to Measure?" (written for children)
2. "Read "How We Got Our Measuring Units.”
. ( 3. Participate in laboratory discussion activity, \
. : "Concepts: -Measurement and Petrig.”
. p- u . t‘ \ \ £y *
. " 4. Read puppet show script, “Metric in Mouseland."”
, . : C
I1lustration of Mastery
1. Agreement of "satisfactory” between ipéiructor and participant - = . .
on completion of laboratory Yiscussion angivity, "€oncepts: ; .
Measurement and Metric." T o,
2° éqmp]etion 'of "Overview df the Metric System" posttest with .
30 percenl accuracy. )
N oo !
7/ \ \
.‘ [
”» -
. ’ A i
- ' . N
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Tne Zu€stior 77 0w ' any Ce s o Gyoar T1fe. You' learned
. to hola up four fingers to show That L . .ere “ouL  ~ars oid when somebody
asked you vr .~ 35 1t wasr 't li7 3 £ L0t to use vt des of Thow many " ‘
to coudnt tne nuther of Crilitrer o tre Cet LT E0aks TR yoLr desk, ‘puppies in
the garage, 3 mardies "0 & L&l ] _ .
SQon vou iearreq To gOuTL LT SIS Sl R Lake! éountwng worked well
for anythora. Five dc* RSN N ~er . €2 ys houses are all numbers
that we car 3ree yior swsn tnooTresc o 0f a=t1cTESWe count is very
different fror tre otrer; ’ ' ' ' .
Bt after w & .o “rurs cweo o 2oweat o len'fope counted.  Can
Yyou Say now many aretrs {7 saTor Troa o el. 3F T TET Tu~cs of coal in a
bin? You prorant. cou’1 fount 2o o.ec, 37207 Suanttly oF sufar or coal, but
,you usually ask  now mucn fovotoert T ~cer ;oL ~ant to know how tall
- .* 3 tree is or maw far L %5 o tte o est Toer . Lu mave to answer the question
. "how ruch . CL B
To do th1s, «€ 27 2alr IO AT T e T 0T Tow Teny which is
usually easy to answer - T.T e sU. wTETT Tt size of a tree, the
- road to the next 1ty or oo, Y oo TmowaTer .
R .
How can you teli = ~n. e¥ & . Lr: twes ornoveur front yard is? You
Co : can say 1t is smaller tnar tne Htnos trees and inal “tas taller than you are.
; This tells e somethin.. nut .nless [ 2:n"sec voy ard see the other tree, I .
don't really know the sige % =m0 e, A0 ’
: Suppoge your irandTottas s Ten S oA a3 %" ¢ -mrt apair of socks and
a parr of mitters Far 2., SUt ot v sEer vhy “ar a Topa time and she
really 1sn't sure "oa °* 0 fre S0 e T t* r¢ an~ now much yarn she needs to
buy. How could you avve "&r TnL sfnrmation she reeas?  You might frace out
. your hand on & prece o7 raper &nI zert o oaper 1O her.. Or you might send
Qgr one of your socks that <:tf yI. ' . .oy
This will work wienout ~ucn <r-,0 5 Son cacks ar mittens, but it becomes
much more ¢iffcu’t aher 3:"@vr» armto Tt v, 2 maie of skis, which
should be taller ##ar ,cu 3w, Serc 2 viiten ndoyour full size is not a
. ’ very Qood way to do 1t feeomf oogma s fonitan ot this way today.
) ) instead we rave eac L ont w1t T w0 T ane O'tn various measuring instru- Lo
/ ments. Youremother _ar S0 ST 7 T w77 ogrtunt vaur hand and from your ’

wrist tc your €inter fips ol et TN TR TLTIENS she needs off the, measur-
ing te~e., A mort. Tate s Lourown U0 a0t ar Tt TILLENS arrive in theQail
. and they fit perfectiy. ' ) . )

This 15 not “}C‘Q( pew 21 s+ s e+ oamm i The socks fit becausg they
were measyred with whal Lo cuT A TaeTEvL e esuretent, ir this case-a ruler
! that s 1 yncnes 'rv"\ v “foweet ne v opyer oany foreian country
this ruler 1s alwavs tra S0t 1120, “mooin it ay be —ade of plastic, wood .
. -or metal. \ . . .

] . . D. Sorensor . . A ’ ] -
Ric © . '
. o .8 :
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If 1 use this unit for measuring and*send the figures to somebody to use,
I am really doing the same thing as sending a pattern of the size socks ‘1
want. The measureménts are a language that I can use 'to tell other peopie
"how much" and we will both understand what we mean, even thouagh we may never

. 4 speak nor see each other. . -
The lanquage of measurement is highly developed so we, can say how much
a containe®holds, how far away ‘a star is, how much a material weighs, how
fast a motor runs. ' - . .
= - The terms we use

. discribe what we measure can be almost anything. In
drfferent pargs of thezaor d they may be different, but they must be .accurate,
they must be convenient, and they must be practical. By that we mean that

+ every ruler must be exactly the same length wherever you may use it. You
don'f figd rulers made out ofsrubber because they can be stretched to diff-
erent lenqths. They: are metal or wood, which keeps its ié@ngth. .~

To be convenient and practical, the measuring instrument should be some-
thing you can handle easily. A ruler short enough-to carry in yoOr pocket
is good for measuring the top of your desk, but’it is much handier to measure
the length qf-ydbr house with a long measurina tape that qinds up on a reel
small enough to place in your pocket. ‘ .

Measuring terms may be familiar, or they may sound stﬁ%nge to you. It’
doesn't matter what they are called as long.as they are convenient and accur-
ate. Most of our measurements are accurate after long years of use and
improvement, but some afe not as convenjent as others. THey developed as
they were needed and have been accepted as the language of business, science.
and everyday 1iving. ;

-




: _ S54 ME 0T OUR MEASLRING ONITS (Modu]ﬁ

L - o
. N ;\'As soon as people started to trade witn ;?xg\fther, they had to know hgw ’

mich” of a material they were buying and hew much\¢ would cost.

-~

They needed to megsure it so the” customer would alw.vs get a correct’
- amount “and pay a fair price. The measurina units."had to be semething
. convenient - the lengtn®of a man's ar~. tne spread of his fingers, or the,
( amount of weight that he could 11ft. Tne early tradesmen picked something
. convenient, and-then the government usuaily declared it to'be.an exact size.

Let's Took at 1%&?th, one of the first reasures -that man needed ,
¥ How the English Systex of Measure Started . 2 _

.The foot and the Yard. It‘waé common many years agg to measure length
from the endsof your nose td the “ingertins of your outstretched arm. Jhis,
. - of course, was a short measurerent for a boy and a long measurement for a
* gnown man. It had to be definite. So-the king diglared that the length of
. his'own arm would be the legal measure of length. { He cut a’ wooden stick this
. long, which he called a “gyrg', the Enylish'word for rod. Fromr this word
' came gur word "yard", which 7s stiil the length of the king's amm.

e

. Meaéuriné on the around was easier to do with your foot than with your

a1%ed a “foot’ and the king-decreed that the lefdgth
of his foot would bg th ndard for all measurement in feet. It happened - .

“  tHat the king's arm was ‘thrpe times as long as his footy 50 the first yard - .
was dividéd irto three feet. - <L A

i To measure distances sraller ‘than 2 toQt, you had to guess again. To .
get” more accuracy, raders divided the foot +into 12 parts and called each *
- part an inch from thy word 'ynce’, wnich meant a twelfth part. They could
have divided it into 10 parts or & parts or even 100 parts, dut 12 seemed /f-
practical.since each finch was about equal to the,width of a man’s thumb.

/)y// - The-Acre, the Rod and the Mile. Jhen farmers wanted to measure a field,
i they needed a mo'e conyenient measure than‘a yard stick or a foat rule. It ~
was thejr practice to measyre a field interms of how much a mar’ could plow

yith a team of oxen in one day. This was termed an “aecer", the old word for
a'fenggy-field. From it comes dur word "acre". *

0f caurse, this awount had great variation. Some farmers had sloff oxen,
others plowed durini Lhe lang day's of ‘summer and measured a bigger acre than
when they ‘plowed in the short days of fall. They could plow ‘'only a small -
amount of land per day yhen thg field was very stony, compéred to a field °

</R' without stones. — . .
when engineers began to reasure land for buildings and roads, they f
wanted an acre of more definite size. These men created a new measuremént
they named a ”rod“,~abbyt thémdistance betyeen fence posts, It took 160

square rbds to make an acre. |

. . . ' _1 . | .

_ D. Sorenson : 0 .
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4
Long distances.for roads and streets were measured by pacing-off. The
Ramans measured 1,000 paces which they called a "mi1le", the word for 1,000.
- The mile is still the unit for measuring long distance in many‘countries,’_
and 1F is often different. The old Roman mile was 1,620 yards. The English
-.and U.S. mile is 1,760-yards. A mile measured on the water is a sea mile,
which is 2,027 yards. ) . . ' \

!

The Gallon and the Quart. Ne%:on't know exactly how Tiquid measures’

developed. ‘Liquid was.probably me surcd in a container that would hold an’
#imount that the average man or womah could 1ift and carry for a distance on .
his shoulder or head The wine jug became the stdndard for measuring, )
liquids, and the measure Was called the "galon" or "jallon", which meanht:
a measure of capacity. For convenience in mePsurjng smaller amounts, they” -
- divided the jug into quarters and called each one-fourth gailon a "quarter" =

’ n "
or "quart'. . .

. . . . .
The Pound and the Ounce. There were many things that couldn't be accur-

ately measured with a yardstick or poured into a‘'standard, size bucket.. How

would you measure something like a cow or a sheep with just a ruler? '9

sheep 3 feet long i;\c?rtainly not the same as-a calf 3 feet long.

Animal measurement was important in trade .and it required_a new ‘measuring
unit called weight, which would account for the irregutar’sizes and shapes
of different animals.., The English developed a weight measure which they
calied a pound from the ancient word "pund", an animal enclpsure. JThe pound

was divided-into 12 smaller units calted ounces .from the word "ynce" or "once"
) meaning'one:twelfth part, the same divjsion-ak for the foot. . -

~ The.first pound that was established h%d 12 ounces, but later commercial
traders established a bigger pound. that ctontained 16 cunces fnstead of 12. °
The 6riginal name for an ounce was carried over to ghe mewer pound though
it no longer represented one-twelfth of a pound. ’

The yard and the foot, ‘the guart and the cup, the pound and the oupce

are not ghe_measures used tn most: countries of the worlid. 1In many countries
outside thé United States, people measure with different tools and measures
ments.” Their measuring language® is called.the ‘metric system".-. -

’ f‘ o How\the Metr?(,System Started. f ‘ i .
‘The country where it started aimost 200 years ago is/Frahce. Scientists
#in that country thought that there should be a-better measuring standard than
. the length of ®man's arm orthe amount of Water he could carry on his shoulder.

. The Meter, Centimeger and Millimeter. They divided the distance around
the earth into many small parts. Each part they called a "meter", the word
which Means measurement. You probabf? have seen a, "meter stick" and noticed
it is slight]y—TBmger than a yard stick. If you-cowld place meter sticks
end to end, 10 million of them would reach from the requator- to the North Peles
one-fourth” of the way around the eart%. i, !

-
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The meter st1ck is dLv1ded anto 100 smaller pieces called ceptimeters, . . "
agd each centimeter is about-the width of a pencil. This is somé ing like. 1, .
the way the American dollar is d1V1ded into 100 cent 3 “" " ¢

The Liter. The French sc1ent1sts at First measured quantities of~ 11qu1d

- in centimeters.s A bex 10 centimeters -high, 10 centimeters wide and 10 centi-
meters deep would holTt\an amount of water they called a diter. The paper

carton your ilk comes,jn-will” ho'ld about one liter, a little more than< , - .

quart. The liter is-‘divided: into smallar ‘units caﬂed centnhters (1/100th)_ . 7

" and milliliters (1/1000th) of a Titer. ) . o )

Y ¢ R
The\Gram and Kilogram. The other metric measumng “unit, 1sbto measure. { '
_mass or weight. This unit is.called tHe gram, whith is about thewsatght of . -
- a paper clip. Smce many  things we1gh much more. than a paper cligh a b1gger Lo
weight ‘measurement is used calied'2 kﬂogram or 1,000 grams. A kﬂogram 1s . /

about twice as heavy as a pound. . : »

. . . .«

With the three basicC metric.units - the metex, liter and the kitogram -
T .we can measuyre everything in the metric system. It is a -convenient system .
’ and is easiBr to work with than other systems. You will learn why as you
study it in detail. )

S
.
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' , 2 - \ %
) . Latoratery =00 7T TLuSsTOr - .
-~ T o L o
(This session would be lec oy & nstrelor .
. : ‘ ,
. . » ) )
1. Why do we have siancerc me3s.7c < .
C a. Divide @50@: vees oteamy o 2f ie . «r 7 cesicrate a team lesder.
. N ) $ . ¢
° ‘ .t R .
. : b. EBrainstorr (-1 i wmEme Tt oas,Tert today or yesterday.. ’
. c. <Zacn tea” '35'*h9.az< v omee= tc waiore mo 372 0F a table or othg?~
\ desrgmated c-oect (&7 caLcr mro gt Wt TTCUT ARy standard
' ': . .e ?f N ..
, measuriny 10078 3 R )
L e v *
(] . . » 3 . .
\ d. Team “ecaders trzsers tne. & te 1T TITE IMIAT and 1rstructor
. s 13 » -
. “ . ‘e, * i . )
— leads.3igc.asimn = o ot oLt e Gor stangasd measurement.
., ,
. . 7/ ‘. .
- . "2 Fowwill thesretrooosestem affolt Tor sarlilines? .o ’
’ ) ~e . - Lt e, .
3. Videotape (o5r 'i.e reesenill o0 TUomarere. efacty of metric system,. e
" . : ‘),‘ . - o - N ‘ .
. , how it deveioron, oo v © vz zraroore to mefiric (Puppgt show:
- - ’ . ¢ , -
Y Metric n :OuSPT:wf ?\\\ . s
L re . _ .,
-.:‘.r ’I . 1
. o ) .
« 3. .What's a Veterr . ]
b ¢ ] .
o’ . . & N , P N . e .
‘ a. Discussioh Teader wou'z overzmt.: meter stvk and @ yard stick -
.3 ‘ N : :
= indicating reiative ‘enitr o7 178 Lwe. -
N ’ d
. b. -Divide group .rta »avs of [-T Tel0 7 .
*
\ . . . . . I
(1) Some tears weasure .anitn © 7 rouT n retérs: the other teams
) So )
‘ - . ~ » .
CEATLIE NN annE, .
= - " .
¢ {2} Corpare ros.ots o
, ) hd - . . -
LN L - - -~
o 4, hat's a (itec . ) .
* - . . '. - - -~ - -
. 2. D18CUSSIDR eaLLY wlu O LT TdL tav 47 aazrt cortainers and ..
| ' —a\iicate e CLey ", oerstrate by pouring 3 quart

-

b}
of ¢(~oreg wiler

(A

E

Aruitoxt provided by Eic:

e

o TSR

13

Trecyss the difference.
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Concepts: Measurement and Metric - cont.

5. ‘what's’a Gram?
a..'Diécussion leader passes OuE'paper clips to each person and e
. indicates each clip weighs (mas:es) approximately. one gram. . '
b, Nickels are distributed to each participant. They are asked to - ',
‘ estimate the mass of the nickel by comparing it wifﬁ other .
available objects (e.a., pencils, staples; paper clips).
c. Instructof weighs (masses) nickel to determine izs actual mass.

., - ]
) &

ever/doyce 14




. © WETRIC It FOUSELAND (Puppet Show Stript)

Teacher is Miss Millie Meter ‘ - .

Teagher: Good morning class. 1 would like % take;roll call at this time.
- Is Waldo Yardmouse here’ A1l right: . Is Phoebe footmouse present? *
Goed. And is Priscilla Poun. ouse here today? Good. Everyone is
present today, which pleases re very much. Do you know why? Because
~ today we are going to Jeard about a néw way of measuring, using the
metric system. 1 . . .
The kind of system we us€ now 15 called the English system. It
. was common many years ago to measure length from the end of your
nose to the fingertips of your outstretched arm. But Phoebe, do .
you see where this is very iraccurate? The length of my arm from
) my nose to the tips of my fingers is a longer measurement than yours
. would be. So the King declared that the length of his own arm would
be the legal measure of length. Thus we have what is known as the ,

"yard."

. . . v
. The measure we know as v£o0t ' was actually the Jength of the king's
' own foot. It. happened that the king's arm was three times as long
, as his. foot, sO the first yard was divided into three feet.The
foot was further divided into 12 parts, known as inches. -One inch
. was ab0ute equal to the width of a man's thumb . . .

. s . ‘ . )
£ S The wine jug became the standard for measuring liquid and the
measure was,called "galon", which meant a measure of capacity. For
convenience in measuring smaller amounts, they divided the jug into
quarters. which were calied “quarts.” .

’ in many countries outside the U.S., people measure with different
tools and measurements. And today, cfass, we are going to use this
system, known 3s the metric system. X
The country where it started almost 200 years ago is France.
Scientists in that country thought that there should be a better
measuring standard than the lenath of a man's arm or the amount
of water he could carry on hAs shoulder.

Now Waldo, woutd ybu read the paragraph about the meter?

_

!
Y -

. *This is a script for 3 puppet show. 1t wWas written by undergraduates in
elementary education to crovide mot1vation when students are starting
to study the metric syster. 1he script 18 presented nere as a guide for
others to create 2 puppet shew OT other creative activity about metric measures.

v

A

goyce/Chicquetté/Knoepke/Hauser/K]uever
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Teacher:

‘Phoebe:

Teacher:

Priscilla:

- They divided the distance around the earth into many_gpa11 parts.

Each part they called a "meter”, the word which means feasurement.
You probably have seen a "meter stick" and noticed it is slightly
longer than a yard stick. If you could place meter sticks end to
end, 10 million of them would reach from the equator to the North
Pole, one-fourth of the way around the earth. .

‘The meter stick is divided into 100 smaller pieces called centi-
meters, and each centimeter is about the width of a pencil. This is
something like the way the American dollar is divided into 100 cents.

Very good: Now Phoebe, would you tell us about the liter? \

o
The fFrench scientists at first measured quantities of liquid in
centimeters. A box 10 centimeters high, 10 centimeters wide and
10 centimeters deep weuld hold an amount of water they called a
Titer. The paper carton your mi 1k “‘comes in holds about one liter,
a little more ®than a quart. The liter is divided into smaller units

called centiliters (1/100th) and milliliters (1/1000th) of a liter, ]

A1l right, and Priscillay would you read about the gram?

The metric measuring unjt used to measure mass or weiéht js called
.the.gram. It is about the weight of a papér clip. Since many
things weigh much more than a paper clip, a bigger weight measure-

_ment is used called a kilogram or 1,000 grams. A kilogram is about

Teacher:

Waldo:
Teacher:

Micg:

" Teacher:

Phoebe:

Teacher:

twice as heavy as a pound.

With the three basic metric units - the meter, liter and the
kilogram - we can measure everything in the metric system. It
is a conveniént system and is easier to work with than other

sys teles".

Now'I am going to pose a pFoblem to you. If a meter is divided
into<100 centimeters, and you wanted to meésgrg your desk top,
would you use inches or centimeters? "

-

Inches

1 think we have a problem.

(Sing t® tune of "How_Do~You Solve A Probiem Like Maria.")
"HOH DO YOU SOLVE A PROBLEM LIKE THE METER; ,

HOW DO %OU‘TAKE A YARD AND BREAK 1 WN. "

Now settle down class. [ can see that this isn't®going to work.
Now Phoebe Footmouse, does the metric system use inches "and feet?

Yes,.it,does Miss Millie Meter. -
Class, aren't you catching on yéet? 1

16
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Mice:

Teacher:

Mice:

Teacher:

[ES
<>

Mice:

Teacher:

Uice:

Teacher:

-

© Mice:

Teacher:

.+ {Sing to the tune off "Tea for Two.

(Sing'to tune ©

]

(Sing to tune of "I‘ve Grown Accustomed to Your Face.")
“WE'VE GROWN ACCUSTOMED TO THE YARD,
WE'VE GROWN ACCUSTOMED TO THE FOOT,

TWEVE GROWN ACCUSTOMED TO"THE INCH, THE POUND, THE MILE,

THE QUART, THE PINT ---"

I think wé need our milk bréak at this time.

A3l right class.

(unde} breath, - "And it douldn't come at a better time! ")

(Sing to tune of "Everytring 1s Coming Up Roses.")

~

"GET THE MILK, GET THE CRAEESE:
I'LL HAVE TWO GRAMS OF dEESE IF YOU PLEASE™"

Class,.1s al!l of that howse necessary? Now settle down and
enjoy your milk and cheese. .

-

") . X

‘
/

"A GRAM FOR YOU, A GRAM FOR ME;

) .
A LITER FOR YOU, A/LITER FORME" o
That is enough fof our milk break: time.
engage in some agtual measuring activities.
you to take your[metric rulers and measure the width,
meters of our pr.nc1pa1 s picture. Does everyene have their
meter stick in gneir hand? . '

Now c]ass,,I want

“The Two of Us.").

“THE METER STLUK: DA DX DA DA - DA DA DA DA

. THE METER STICK . . . .~

Now let's get [pusy because I want to see what ‘your answer is.
You may work g¢n this as a group

iPause and then ask for answer)

-

' .
Give answer if centimeters. e e
L4

That was véYy good class. You are catching on. HNow I want
you g0 weigh yourse1ves and record your answers in grams.

PU . .
?Vause while measuring is taking place)

The answers are what,Prisci]la?

| 17
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N Prisgi]]a:

Teacher:

Mice:

Gives answers.

Did you find out anyt?ing else?

(Sing to the tune of fYou Gotta Have Heart.")
"YOU ... GOTTA HAVE GRAMS

ALL YOU REALLY NEED IS GRAMS,

.

WHEN THE KIDS ARE SAYING "WE USE THE -POUND

, TELL THEM YOU FOUND A WAY . . . .*~

-~

Teacher: -

—

] -

k 4 -w'a1do:

Teacher:

Mice:

*

Phoebes

Teacher:

) o

"Phoebe"

Téacher: -

Prisciila:

"Teacher:

WaTdo:
Teacher: .

Mice:

N

If you students' don't behave, 1'11 slap your paws with a meter

Stick. Now we are going to measure our height in millimeters.
S .

What did you find your.new height to be? - |
> » s L, . .
Gives answers - ¥

* .

whét do you think of the metric measures you used todgyz
{Sing to the tune of §E9erythiﬁ§ is Comirg Up Rose§.")
"EVER}THINQ IS COMING UP METERS, AND.LITERS, AND GRAMSI:'®
Why don't we use-thewnetrgc.system in Fhe u.s.? - .

We do,'Phoebe. ‘Pattern companieg now use the mefric system’of

* .

measuring in addition to the English system. In our hospitals
and laboratories. everything is measured in meters and grams.
Even the food in the supermarket is starting to include the
weight of food in grams on its can Tabels. -

Can each-of ybu think of a way that you could use the m(?ric
system to measure everyday objects? .

Road siéns qould be measured in kilometers instead of miles.
Fantastic.Pﬁoebe. Priscilla, "can you think of an ide;?

Gas coulq be sold in Jite;; instead of ;a11ons.

Perfect Priscille. ’Na1do, can you contribute something?

The Miss'Amousica pageant could use centimeters’for the
contestants' measurements.

Well class, those*were great suggeétions. Are there any more
final comments? .

(Sing to tune of “Cabaret.")

16
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Mice:
(cont.)

Tedcher:

L

5> daldo:

oy

. Teacher:

Nﬁcér(

(Sing to tune of Mickey Mouse song. )

"WHAT GOOD IS *USING THE YARD: STICK TODAY
COME JOIN THE METRIC WAY . . .*

Mow Settle down class. I'm glad to see you feel that way.

What generalizations have you made about the metric system, Waldo?

>

(Sing to tune of “People:")
“PEOPLE ... PEOPLE WHO USE METRIC
ARE THE SMARTEST PEOPLE IN THE WORLD." :

--(BELL RINGS)

~

Mice tonfer over in the corner.
What's going on over there in thé cormer?

Grand Finale

“MET ...... TRY IT, YOU'LL LIKE IT

"Ro1C ..e..: SEE, IT'S EASY %0 USE

SYSTE M-

METRIC SYSTEM ...... METRIC SYSTEM ™

. ’
FOREVER LET US HOLD OUR METERS HIGH .

NOW IT'S TIME TO SAY GOODBYE TO YARDSTICKS, QUARTS,
AND POUNDS 7
MET ..., WE TRIED IT, WE LIKED IT

RIC ...... SEE, YOU'LL LIKE IT T0O,

SYSTEM™

s

1

|
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metric system.

-

6. A meter is

7. A quart is

its base?.,

L
(]

9. The gram is

the same. These are called

« 3. Name the bn]y major country that does no

4

POSTTEST OVERVIEW OF METRIC SYSTEM
. 3

1. What is the bagic unit of length-in the metric system?

2. In which country did metric measurement originate?

Y use the

4. What is the basic unit of volume in the metric system?

5. What is the basic unit of mass in the metric system?‘

l__(]onger/shOrteF) than a yard.
v . N . |'
" (larger/smaller) than a liter.

. '+ -8, Which system.of measurement uses the number 10 as

(heavier/lighter) than the pound.

units.

I

{ .

Sorenson/Kluever
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10. Modern measurement systems have units that are always °
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Metric " METRIC LENGTH-AUD BASIC PREFIXES Module 2_

Objectives
‘ The participant will be able to: » ,

r 1. identify and describe with examples.the basic unit of metric length.

2. define and descr1be with exampies the six basic pref1xes used in the
metric system, u51ng 1ength as a base, ZRN

3. 1nd1cate the standanrd abbrev1at10ns for the six basic pref?xes as
app]1ed to 1ength

4. accurately measure materials of a variety of lengths using the six
basic prefixes.

5. #identify instances where he or she would use each of the six un1ts of .
metr1c length in daily living.
) Suggested Activities.to Meet Objectives “ /

1.- Read the handout on "Metric Length and Common Prefixes." ]

. 2. Study "Surrme.xr-y Chart on Metri:: Pref’ixes_ and Length Units.™ ..

_ 3. Read the fable, "The Friénd]y Cloth Mercﬁant.“/

4. Play the game, ME%RIC CONCENTRATION. ’ .

. ‘ 5. Complete worksheet, "How Long Are the KitesTéiTs?" ' -

/} 6. wof; crossword_puzz]e, METRI& LENGTH.

7. Play card game, MIX-A-METER.

’ . R -
.

8. Complete learning center_aétivitigs 1 and 2 on "Metric Length."

. . ?
) . '

I1lustration of Mastery.
y [

1. Aqreeﬁent of “satisfactory" between instructér and participant
on completion of:
a, "How Long Are the Kite Tailé?" worksheets
b. ."Metric Length" tearning center activity #1
c. "Metric Length" learning center activity #2

2. Completion of "Metric Lengih Unit - Posttest" with 80 percent accuracy.

.
. ) i a
.
:

. Sorenson/Kluever ‘ 21 .
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* METRIC LENGTH AND COMMON PREFIXES " (ModuleR)

(a" + v
Being introduced to%a new measuring system can be like meeting a new . .
friend. First you leard his name SO you' can identify him and get_a general '

imbression of what he looks Tlike.

- .

After you've known him a few minutes you start to get more detailed .
.information--where he lives, what his work is, where he went to school.
) ’ rd
_ Finally, after you have known him a while, you learn what he 1ikes/‘what S
his beliefs are, what his goals in life'are, and more complex things thét
make up his total personality. . . ) ' .

You are going to be introduced-to a ney-friend, Mr. Metric. Mr. Metric
has three dimensions--length, volume, and weight--which tdgether make up his * [\
tofal character or "personality”. B '

. ' . ‘ .
~ In this first meeting, we will get our first impression of Mr. Metric,
which is the megsurement of Tength. After getting well acquainted with -length
we"T1 go on to volume and weight until we know the total Mr. Metric. )

-

The basic ynit of ‘length is “the meter, which means "ta measure". From -
the wérd meter comes our word "metric" for the whole system. How big is a . .

meter? It's about the distance from your nose to your finger tips, about
the length of a tall man's stride. This gives you a quick estimate of the .

. distance, so you know in general what you are dea]igg with.” But a meter is .o
a precise amount. It is one-ten millionth of the distance from the equator . ‘

to the North Pole. .

You won't always want to work with a measure as lofig as your arm, so. the
meter is divided into smaller units. One division_ is a decimeter, or oné-
tenth meter, about the width of a letter ¢ize envelope or about as wide &s a‘l ’
man's hand. - - . - !

{ , . \
- A smg]ler unit is a centimeter, or 1/100th of a meter. It is a little
more than the width of a pencil or a paper clip, a little less than the width
of your littie finger. - ’ . .

o
\

- For very fine measurements we use the millimeter, or .1/1000th of a meter. .*
It is about the thickpess of a paper ¢lip, the Tead of a well-sharpened
pencil, or the thickness of the cardboard on a-tablet of paper. .

How do you remember these names? Start out by association with some- | .
thing you knew, like money. Think of the meter as a dollar. Then a decimeter. -
is a 10th of a meter just as a dime is a tenth of a dollar. Yau can even 5e€s. . a’

_the ward "dime" in decimeter. DecIMEter. - - s :

- ot .
. A cent is 100th of a doltar afd a centimeter is a 100th of a meter. What. . *°
could de more simple than that? : . :

We don;t deal very much with a mill, 1/100th of a doilar, except when
figuring taxes, like a | mill rate, which is 1/1000th~of a dollar-taxed on’ - ‘

22
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. meter is amillimetey.

4

- [}

every dollar value. A thousandth of~é,dollar is amill; a thousandth of a

.- * - )

& We also need to go up the séale for measurements that are too big to.
measure with a meter stick. Ten meters is called a dekameter, and it's about
the width of 3 residential street or two-lane country road. Dekameter.sounds .
a little bit %igs\the word "decade". A decade is 10‘years, a deRameter is
10 meters. . ‘ '

| .
Another long measure of lengthis 100 meters or a hectometer: This ts
a little longer than the length of a football field or the distance to the
outfietd fence in a major league ball diamond. It'S a little more than 10Q
paces and about the distance an average aduit can walk in a minute, though
our fastest athletes run it in about one-fifth that amount of time.

The Tongest metric megsuring unit is the kilometer or 1,000 meters. =~ .
It's the unit you hear of most often in measuring road distangces, rivers and
lakes, and other geographic features.' The distance from the equator to, the
North Pole is a convenient 10,000 kilometers’, making the distance around the *
earth 40,000 kilometers.. The prefix "kilo" camés from a Greek word meaning
1,000. You've heard this used’in terms of electric power, A kilowatt is
1,000 watts; a kilgmeter is 1,000 meters. ’ :
* Thus we have a convenient scalé of measure, with each unit ten times as
big as you go up.the ‘scale--milii-; centi-,-deci-, meter, deka-, hecto-, and

. kilo-.. 0 you can say that each unit is one-tenth as big as you go do?pfthe :

scale from the .biggest .unit--kilo-, hecto-. deka-, meter, deti-, centif,
and milli-. . . .

[ N . -

The metric scale Has’ some dther units for extremely large or extremely
small distances on both ends of.the scaie, but ‘the units will not be used
except in special cases, and you ¢can learn them when you need them. If you
master the scale from milli- to kilo-, you will not have any trouble with any
part of the metric system that you will encounter later.

By the way, you don't have to write out a long word like millimeter and’
centimeter. These units of metric length all have neat abbreviations as
follows: Millimeter-mm, centimeter-cm, decimeter-dm, mster-m, dekameter-dkm,
hectometer-hm.«ind kilometer-km.

So you have been introduced to a new friend, Mr. Metric and have become
ugh acquainted with him so you'll recognize him next time you see him." '

You now know one dimqnsion of his total person called length. Next time you
see him, you'l1 get to know him better and'learn about another side of him,

called volume: Later on, in a third meeting, you'll get the last dimensien

of Mr. Metric called mass or weight. .o

~
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SUMMARYPCHART ON METRIC PREFIXES AND LENGTH UNITS

Prefix. {F\ Prefix Definition , Name of . Symbol 'for
Nanie,, + Symbol . .*~ length Unit -, _Lehgth Unit
’ J H ’ . . ) .
, kilo k . 1,000 kilameter . km
A ' ) ” *
hecto . h 100 hectometer hm ~
deka dk 10 ' dekameter .~ dkm \
N - ‘ M . * st M
-~ * r ] * * )
-- - = o 1 . meter m
. _ < '
deci "~ d N . decimeter dm *
4 ’ [y -
centi c R 1) centimeter cm
mili C o .001 millimeter mm .
1
]
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. " o e THE FRIENSEY CLOTH MERCHANT ) (Module 2)
4 > . .
" (A Fable About Measurement) ' SN
\ ) Long ago there tived a cloth trader named Obed in a faraway Tand Obe.d
was a very tall man with long arms that‘stretched like wings when he held up -
cloth for his customers to see. He was a &rigndly man, but not cons1dered
very wise by other men in the market. -
K3 Busipess wds very good, and customers came from a‘great d1stance to ‘buy
clpth fmm Obed. One day a-famous .tentmaker carie to buy cloth.. °
. ™
v "Hew much do yoxf'want7 Obed asked him. o ~ S
. 1 - " Py ' . .
"About a hundred arm § Jength”, the tentmaker repked PR
. y .
\ . "That s a great amy .t," Obed sa1d "but. I caN seil it tq y.ou "and then
buy more. . o -
He stretched’ h1s g,reat arms ahd folded the c'|oth back and forth 100 tmes
and draped it over, the tentmaker s donkey for his tr1p Qack home . A
"You have bought a]moft all my c]oth“ 0bed to%,d the tentmaj(er, "but )
with your money I° can 90 and buy‘ more." ot | VRN . - T
‘ The tentmaker smﬂed as he rode- away th1nk1ng, "Oh, how m'ce to buy ;from
such a big, friendly man . . _ o
c W ‘o
Next day Obed had to go ito the next 11age to buy more cloth from the *
man who always sold it to him. Ali was a very htt]e mar, but he was alsa
friendly and much wiser than Obed
"A¢ cus tomer just bought aH my. cloth", Obed sa1d "I need to replace it
so I can seH again tomorr;ow .
. "How much did your cusﬁomer%uy’" Ali asked .
"Ohe hundred arms 1engths", said Obed. - ‘\
N, "Ah that is a lot of c1oth but I can sel} it to you", he-said. And he
- stretched his short arms out and measured the cloth until he had 100 lengths.
. Obed paid Ali, 1oaded the cloth on his donkey and trudged down the road
back_to his shop. -
Next day business was@good again. Obed measured 10 arm lengths for his
first buyer, then 5, then 20. By the end of the day he had stretched out |
the cloth in his great drms many times and_the cloth was all sold. - :
’ He returned to Ali in the evening and said, "I have sold all the cloth
‘ and I must replace it again. I will take 100 lengths more. Ali stretched out
! ~ 23 | \
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‘ |
~his tiny arms al measured 100 lengths again. Obed'paid him, went back to’ .
the shop, ‘and wds ready to sell the next day. . k L . 4
|

|

|

* . This brisk “trade continued for many days. The cloth was, sol'd(o'ut . PR
-each day, and Obed was pleased that he could always buy as much as he °* -
needed to sed1 the next day. . _ : -

" Then one ‘day he counted his rﬁoney and found that'he .did not have enough )
“to buy as many lengths of cloth as he reeded. So he bought less and again n

the cloth sold out rapidly. Each'time he retfirned to buy more tloth .his
money bought less and he-sold out faster. One day Obed realized that al-,
though he had many ustomers, a brisk trade, and a good supplier of cloth,
he was getting poor instead of rich. F#pally he had to close his shop. -,
v . 1 . )

o y - ., . . . N : .
f& S Now the moral of this fable is: No matter how. muclr trade you have o' <
- how friendly you are to your customers, a poor measuring standard can put i
'y - . you'out of business. ‘ f SRS
' el " . ’ . . - ' . .
- . - - b .~ “":
. . . ‘ . .
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GAME METRIC CONCENTRATION ) . {Module 2)

‘. Materials: 16 cards - -

7 marked with metric prefixes or terms (kilo, hecto, deka,
unit, deci, centi, mi1H)

7 marked with numerical equivalents (1,000, 100, 10, .1, .01, :
" .001) )

<

R

2 marked "wild card"

Players: 3.4

\ .

/ .
Rules: V. The cards are shuffled and placed face down in four rows,
4 cards per row. .

-

]

2. The player to the left of the dealer selects two cards and
- turns them up in their places.
If the cards show a pref'ix and its numerical equivalent,
it is a match, and the player picks up the 2 cards and
sets them in front of him. His turn resumes by picking
two more cards. ) _
' : \ _+ Ifgthe cards do not match, they are turned face down in
thtir places and the tu?r is over. ‘
If a "WILD CARD" is picked, the second card chosen with
it makes an automatic match. The player then takes the
matched "cards and picks two more cards, P
A player's turn continues until two cards&'whi ch do not
match are turned up. L :
3. .Play proceeds moving clockwise around the group.
4. The game ends when no more matches can be made (because of
. the wild cards, it is possible That the game will end with
2 cards s\\tiﬂ on the table). -
5. The player \;ho has the most cards ‘is the winner.
[ b=d [ O
OO, e
‘ T I I ‘
..
. The matches are: kilo--1,000 hecto--100 deka--10 .
: ' ' unite=1 deci--.1"  centi--.01 mil1i-.001
Sorenson/Kluever _7
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. ' \HON LONG ARE THE KITE TAILS? " : (Module 2) T
. \ : , g

| — L
| )\ | | !

1. How dong is Kite A? o 6. How long is Kite D7 =
~ 2. How wide is Kite B? oa 7. How long is the tail on
[ . h Kite D? T
| 0 3. How long is thestring on ) ] ¢
| Y Kite A? - . =2 8. How long is the bird? . Lz ‘
4. How long is Kite C? i m 9. How tall is the tree? dm
\ -
5. How long is the sging on 10. How long is the girl from .
Q Kite C? . cm head to toe? cm
ERIC - ~ —

6 <8
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METRIC LENGTH CROSSWORD PUZZLE
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GAME . HIX-A-H.?TER (Module 2) ‘
Materials: 30 cards as fol1cws; 1dn Won 100m
2dn 20 om 200 mm
A 3dn 3D om 300m ‘ -
, 27 with the units 4 dn 40 o 400 mm 1 dn
chown here written 5 d» 50 om 500" rm
. in the upper left+6 da 60 cm 600 mwm . .
' hand corner 7dn 0 cm 700 mm
8dn 8 on 80 mm -
9dr 9D o 900mm
. samle
’ 3 wild cards as , #
indicated here wild N
* ard -
- \
- \ 1
sarple )
Players: 3 -5 ) .
Rules: 1. Deale; shuffles cards and deals 5 cards to each player.
. The rest of the tards are placed face down on the table.
2. The player to the left of the dealer takes the top card ’
fron the pile and tries to "make" ‘4 reter by comining
v 2 of the six cards in his hard. . .
Combine dnly like unitsy, such as 200 mm and 800 mp,
. " or 90 cm and 10 cm. ?

X A wild card can have any valwe. -

L Y
If the player nakes a match, he places the matched
cards on the table in front of him.

The player discards one card fromhis hand.

3. Thé next player has the option of picking up the dis’card
or taking the next card fron the pile and trying to make
a match. .

4. Play continues until one person is out of cards.

5. I? the pile is exhausted before any player is out, the
discard pile is shuffled and placed fa;e down. .

6. The first player to be out of cards is the winner.

Yariations: 1. Corbine different units such as 3 d= (equals 30 o) and

. 70°cn to equal a meter. . . } .

2. Allow pore than two cards fonbe used to make the meter
(7 ¢2,.20 cn, 100 m).

-

Taken fron Teacher (g ) F?bruary.1974. "Mix-A-Meter” Hazel 8. Williams, Detroit, MI.

. ’ :3 () - -

’ -
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. Learning Center Activity #1 METRIC LENGTH ' (Module 2)
EQUIPMENT NEEDED: Cm measuring sticks or tapes, paper clips, crayons s pepcils,
’ ' . ,.books, chalkboard erasers

Look at each item- listed below. Estimate its length in the units indicated,
Redord your estimate. Then measure the item and record its actual length.

Estimate Measurement
Y. paper clip (nu‘ﬂimeterjs - length) ” mm rm
- (miTlimeters - width) mm mm
2. crayon (mi]lirr;eters -j1engt.h) . ' . o Fm
e
3. pencil {millimeters - length) o . e mm
4. book (centimeters - length) ﬁ%'cm cm
et S
(centimeters - width) . ' cm ' cm -
® - , |
5.. chalkboard eraser (centimeters - length) cm cm
(centimeters - width) ™ ~ cm cm
. ) ‘ ' * .
i . [
6. your hand from the top of the middie -
'-‘..' *
finger to'your wrist (centimeters) Tm cm

e

M7. Choose three qther objects. Estimate
their length or width. Record the estimate

and measurements.,

»

* 31 . .
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Learning Center Activity #2 ‘BETR}C LENGTH, (Module 2)
EEUTPMENT NEEDED: metrié tape measures, cm sticks, meter sticks

) Look at each object listed below. - Estimate its length in the units indicated.

Then measure the object and record the measurement.
G

, “ Estimate Measurement
1. length of desk or table - dm dm
2. length of chalkboard or bulletin board dm dm
» - )
3. height of wastebasket \ - dn }im
4. your heignt . m m
- ’ 3
5. height of a door . . m m
‘6. length of a wall in the room m m

., @

7. Find out how long a kilometer is. Make a route in the building or on the
playground. Write instructions on the path to take. Describe the
grocedures you use below: Include a diagram of your path.




METRIC LENGTH UNIT - PRETEST* ) Module 2

.
. o

Section I Directions: Hrite the letter of the correct response in the
blank to the left of each statement.

3

1. _The height of a door is about
a. Mmeters
b. 4 meters
c. 10 meters
d, 1 meter
e. 2 meters

2. With an outstretched arm and harid, the distance from fhe tip
of the nose to the tip of the index finger is about equivalent
to one

. a. hectometer
§ b. kilometer
c. centimeter
d. meter
e. dekameter
' 3. 10 millimeters is equal to

a. 1 centigram
b. 10 decimeters
c. 1 dekameter
d. 1 centimeter ..
e. 10 meters

4, John used a basic metric unit of length to measure the’

science table. He used the

gram

meter .

foot . -
cubit ) :
Fahrenheit

oo oo

5._ To find the length of a table tennis paddle, which.of the
fOIIOﬁ}ng units would be used?

milligram

deé¢iliter

centimeter

decibel _
hectogram -

Qoo oo
]

Q *Keehn, 1974 as adapted from Jahr and Wagner '
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" Metric Length Unit - Pretest (cont.)

6. 4000 meters is equal to ; '

_40 meters

4 kilometers

4 millimeters

4 centimeters
400 millimeters

maonoon
e o o o

»’

7. Ten meters equals 1

. kilometer % .

. centimeter /
. decimeter .

., dekameter

a
b
€
d
e. hectometer

Section 2 Directionsf Place the answery on the line in front of each

Q‘ob]em. N

8. Write the symbols for the following metric units.

a. centimeter o .

b. millimeter

"c. hectometer | gﬂh :

d. kilometer

e, decimeter

. 9. Give the number (whole numbers or fractions) for the prefixeé listed
.below: )

-~

a. kilo

b. hecto

c. deka : .

d. deci

e. centi

f. milli <~ ’ | . ‘l’




Vi \

.
' ’

Metric Lengtn Unit - Pretest (cont.) : \\

L ’
.

10. Indicate the relationship between the following méasurés in the metric
system by writing in the words greater than or less than in the blank
to the left of each statement.
' -,
' , " a. 100 miMliliters is --- 100 centiliters

‘ T b. 50 kilometers i¢ --- 50 hectometers

c. 1,000 kilograms is --- 1,000 grams

d. 10 centiliters is --- 10 liters

e. 87 milligrams is --- B7 centigfams

. i . he ]
11. Using the given list of metric units, identify which unit could best be
used to measure each of these objects.

«

. Given: mjllimeter, centimeter, meter, hectometer, kj]ometer

a. length 'of a sheet of paper

b. length of a football field

. c. distance from New York to Buffalo

d. length of an insect ,

. e. height of a telephone pole )
v
12. Using a metric ruler, draw a line segment within the parentheses that
-~ is ‘the length given, - Label each line and make the end points ciear.
( . . ) h. 5 centimeters long
( ) )/b. 7 millimeters long




METRIC LENGTH UNIT - POSTTEST* Module 2

A ¥

Section I .Directions: Write the letter of the correct response in the
Y blank to:the left of each statement.

1. Which of the following are closest to one- centimeter in 1eng£h?
- r -

length of your. thumb
length of a ballpoint pen
standard sized paper staple
wire paper clips
blackboard eraser’
A ~

]
o aooon
e o o o o

2. . Nhat'part of a kilometer is equal to a hectometer?

" 1/100th

a .
b. 1/10th 2
¢. 1/1000th

“d. 1/10000th

i e. 1/2

-

3. Charlie Brown measured his tree house and the meterstick read
10 meters. This is the same as a:

a. kilometer
b. centimeter
¢, decimeter
d. dekameter )
e. hectometer

4" The metric unit, millimeter, could be used to.measure the
amount of milk in a glass
weight of a feather
width of your eye's pupil
volume of a fountain pen
heaviness of a plant's leaf
3

mao oo
e o + o

5. Ten dekameters are equivalent to

10 meters

100 centimeters
},000 meters

10 millimeters
100 meters

mao oo
e o e, 8 o

*Keehn, 1974, as adapted from Jahy and Nagner>
‘ ' 36 .
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‘ Metric Length ynit - Posttest (cont.)

~ 6. Jim Ryan ran the-100 meter dash in 35 seconds. How many
i hectometers did he run? .

Y, a. 1000 //”
b, 100
c. 10 - '
d. 1 . » : .
e. N - '
7. Which of these symbols means decimeter?
a. dl o )
b. dka ' .
» €. dcl
d. dm /
e. dcg ¢
//ﬁ>' 8. Which of these prefixes means 1/100th?
a. hecto
b. deci .
'l. c. ‘kilo ,
d. centi -
e. deka
) o
9. The meter is the basic unit of metric
- a, volume ,
‘b. length . .
. ‘c. weight ’ . .
d. temperature .
. e. time
10. 1 dekameter is equivalent to
10 meters
. 100 centimeters
1,000 meters

10 millimeters
100 meters

QAo oo
« o o .




Section 2 Directions:

1.

- -

i2.

13.

4.

15.

£4 ' g

Metric Length Unit - Posttest (cont.)

of ®ach problem.

-

Write in gither centimeter or kilometer as the aﬁB)opriate measure.

" a. Paper clips are about 3 long.
b. City blocks are about 1/5 Tong.
. _
c. MNew pencils are about 18 Tong.
d. Madisb is about 240 from Chicago.

Estimate the distance in meters from the
school building to the street indicated
by your teacher.

Measure these line segments to the nearest centimeter. ’

Measure these line segments to the nearest millimeteg.

How many kilometers in 5,000 meters?

$

38

36

Write the answer in the answer block to the right

ita. 3

iib. 1/5

1lc. 18

11d. 240

i2. , meters
13a.

13b.

14a.

14b.

15, km
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“ METRIC VOLUME " Module 3 . -
1 ’ - a; N
. "~ Objectives ’
. . T The participant wjll be able to: ] .

/ﬂﬁ\\1. idenfify and describe with examples the basic unit of volume

. 2. . apply the si®prefixes to the volume unit ) ‘ .

4

Y

3. accurately measure materials holding a variety of volumes using
the six basic prefixes

" 4, identify instances where he/she wou]d use each of the six units _ -
of volume in daily life" S .

-~ -

- Suggested Activities to Meet Objectives
g 1

1. Read the handout, "Metric Volume.Units.

2. Study the "STnnary Chart on Metric Volume Units". (
. 3. Play gamg, "Liter Lotto“..

4, Work crossword puzzle, METRIC VOLUME.

5. Cahp1ete learning center activities 1, 2 and 3 on metric volume.

I1lustration of Mastery ¢

1, Agreement of satisfactory between instructor and participant on:
a. learning center aétivity #1

b. learning cente;\éctiyity #2 o

c. Tearning center activity #3 .

)
=]

2. Completion of "Metric Volume Unit Posttest" with 80 percent
accuracy. - IS

Sonenson/K]ueve? ,
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METRIC VOLUME UNITS . ‘(@odu1e 3)

N
’ '

You've met Mr. Metric. In your first meeting ygy’got a look at one

dimension of him called length. Now you'll get to know him better, as you

learn something else about him called volume, or capacity. - -

His volume is measured in a basic unit called the Jliter. The ‘Titer

measures 10 centimeters long by 10 centimeter§ high by 10 cenfimeters deep

or 1 000 cubic cent1meters It is a littie 1arger than a QUarf.
Ne can divide a liter 1nto tenths and- ca]1 each part a dec111ter, into

hundredths, a centiliter; and into thousanqths, a milliliter. The most

commonly used volume terms are liter -and miililiter. To get an jdea of

size of a milliliter, remember that there are 5 milliliters in a teaspoon.

2

The *deciliter and centiliter ake us cooking and meal service.

When wé go larger than a liter, we call 10 liters ad€kaliter; 100

Jiters a hectoliter, and 1,000 liters’a ki {Ter. Traditionally, the ) .

11ter js used to measure the volume of 11qu1ds For the volume of solids

such as cement and stone, we-use the term cub1c meter, rather than kiloliter.

A cubic meter is one miliion cubic centimeters (100 cm X 100 cm x 100 cm)

or one million milliliters (1,000 m1 X 1,000) or 1,000 liters. A cubic

meter is-a little larger than a cubic yard. The volume of gases is also’

traditionally measured in cubic meter or related units.

Remember to use the pref1xes for volume in the same way as you used

_them for length - milliliter (1,000th liter) s cent111ter (100th liter),

deciliter (10th 1iter), liter, dekaliter (10 11ters) hectdliter (100 11ters),

kiloTiter (1,000 liters). : ~
Symbols for volume measures are similar to length: mi, milliliter;
c1, centiliter; d1, deciliter; 1, liter; dk1, dekaliter; h1, hectoliter; ‘

"and k1, kiloliter.

40 X

38
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SUMMARY CHART-ON METRIC VOLUME UNITS ' (Module 3)

NAME OF SYMBOL FOR DEFINITION OF .
VOLUME UNIT VOLUME UNIT VOLUME UNIT
filoliter K1 . 1,000 liters
hectoliter hl 100 liters
dekaliter dkl 10 liters
liter , 1 ) liter
deciliter dl .1 Titer
centiliter ) . o B .01 liter )
milliliter “ml .001 liter ]
¢t .3 - .
H N e i -, .
. Sarenson/Ktuever . .
v . *
398 _
’ 1 ._4 « ~ -} ..
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Game LITER LOTTO . (Module 3) -
Materials: LITER LOTTO CARDS: - fiter . ’
Card is divided #ato 9 spaces. Two spaces fotto (‘,‘ ‘\*CT ]
are marked liter lotto; other spaces are -
marked with a word or symbol from this list:- de h‘ liter
. irer oft
Kiloliter - k1 deciliter - dl : otto
hectoliter - hi centiliter - cl ‘ [ kito-}
dekaliter - k1 milliliter - ml mi el d :
liter -1 ' - |
! ) LITER LOTTO card |
Deck of 28 playing cards. Each deck contains two R
sets of words and two sets of symbols from the dec“‘_ |
1ist shown above.
(Use 1 deck for 2-3 players, use 2 decks for 4-6 .
STayers) liter i
Players: 2 -6 - PLAYING card
Rules: 1. Each player-takes a large LITER LOTTO card.
2. The deck of cards is shuffled and placed ‘face down in the
center of the playing area, '
3. The object of the game is to coverﬁach space on the LITER
LOTTO card with an equivalent card {rom the deck. LITER LOTTO -
spaces are free and do not need to yered. o ‘
4. The first player picks the top playteg card From the deck and ST
triées to match it with a word or symbo is/her LITER LOTTO - "~ .-
card. . ‘ -0 L
Words are matched with symbols and symbols are matched with the
corresponding words. (Pairing a word with a word or a symbol :
with a symbol does not make a, match:) ' . S
5. If the player can make a match, the playing card is placed on th’é .
corresponding space on the LITER 10TTO card; this completes a tumn. \\
6. Play rotates clockwise around the table. : .
7. The next player n;ay pick up the top card from either the dis.card :
pile or the deck. .
8. If the deck pile is us‘ed up, the discard pile is shuff']ed,
placed face down on the table and becomes the deck.
9. The winner is the first person to caver all except the free .
spaceés on the LITER LOTTO card. 4 S
- ' 4 ‘ ' '
) .
. ‘ 3 . .
Kluever/Sorenson ' : L, ‘




METRIC VOLUME CROSSWORD PUZZLE " (Module 3)

: i (R
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- ACROSS DOWN

2. .001 Wrters, 1. English unit to measure milk or oil for a car.
3. 10 liters.® 2. System of standard measure using meter, liter and
4, Avbbreviation for deciliter. and gram,
5. Abbreviation for kilolfter, 3. Abbreviation for dekaliter,

* 7. .01 liters, . . 8. 11 liters.
9. Abbreviation for hectolnter t 5, 1000 1iters.

. 10. 100 litersa~ : 6. Prefix meaning tenth,

13. . A liter is 3 metric un‘it of . 8. Prefix meaning hundredth.
15. Abbreviation for milliliter. . '\13’, Abbreviation for centiliter,
16. A quart is than a liter. 12, A dliter is than a quart.

14, Basic metric unit of volume {plurall,
15. Prefix meaning thousandth.




Learning Center Activity #1 METRIC VOLUME * (Module 3) .

EQUIPME NT NEEDED: ' beakerd - made out of cardboard with slots cut above
and belowdthe volume markings a strip of paperyhalf
‘.. red and half white, is woven into the open center
* (see illustration, p. 44). The beakers work on the
same principle as paper thermometers used with pr1mary
children. ‘

-

The students work in small groups (4-5). Each group can work with one beaker’
or, if possible, each person can have a beaker. .

-

The instructor can present neaswements in liters and have the students pull
the strip so that the red part marks the designated measurement. Or the
students may be asked to work through the following activities independently:
1. How big is your heaker?

a. How many deciliters is thaf:7 .

b. How many centiliters is that?

c. How many milliliters?
v 2. Make your beaker show 500 ml.

. 3.. Maké your beaker show 5 dl.

* 5. Make your beaker show 2 di.

6. Make your beaker show 100 cl.

. ~
7. Make your beaker show 7 dl.

8. Show 5 dl and write two other ways of showing this same
level of measure.

9. Show 8 dl and wmte two other ways of shomng this same
level of measure.

10. Show 3 dl and write tworother ways of showing this same
level of measlre.

/
Sorenson /Kluever 4 4 : .

4. Make yoﬁr beaker show 20 cl. ~

®




I1lustratioh for LEARNING.CENTERACTIVITY #] (Module 3)‘

]




’
A Y

N

EQUIPMENTdﬁgEDED: bucket containing more than one liter of colored water,
quart containers, liter containers (with ml markings),
5 paper cups, extra container (at least 500 ml),
graduated cylinders. )

-

~

1. Fill the quart comtainer with colored water. Pour the water from the
quart container into the liter.

Which is more, the quart or the liter? .

Learning Center Activity #2 - METRIC VOLUME ‘ (Module 3)

. i -

-

2. Add enough water to fill the liter. Pour half of the liter of water
into another container.

How many milliliters‘are left? 2a.
How many centiliters are left? © b,
How much is that in deciliters? c.

’

3. Set 5 paper cups on the table. ;:2 to divide 500 ml1 of water equafily
into the five cups. Find out how much water is in each cup by pouring

it into a graduated.cylinder.

[ 4

How many milliliters is it? B 3a. ;
How many centiliters is it? . b.
How many deciliters is it? . c.

-

Empty the water back into the original contaiheg///Be'sure the statien is

neat when you have finished.

Kluever/Sorenson
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. Learning Center Activity =3 METRIC VOLUNE (Module 3)

.

%
'(QUIPHEIT NETDED: ater, liter measure, drinking qlass. bavy food jiar,
H coffee cup, assorted containers
%
. . '
1. Look at the liter measure. How many milliters »
does it nhold? 1. J
2. a. Estimate tne capacity of the drinking
gqlass. Record. 2a. .
b. Measure the amount of water the -
drinking glass actually nholds. Record. 2b.
3. a. Estimate the capacity of the baby ;
food jar. Record. . 3a.
b. Measure the-water in the baby fooa
jar.  Record. . 3b.
4. a. Estimate the capacity of the coffee
. cup. Record. 4a.
b. Measure the water in the coffee
cup. Record. 4b.
5. Choose other containers. Estimate their
‘capacity, then measure. Record
estimations and measurements.
Container Estimate Measurement




»

METRIC VOLUME - POSTTEST = {Module 3)

v
.

1. What is the basic unit of volume in the 1. : %
metric system? i
2. A quart is (1arger/smaller) than a liter. ) 2. }
3.1 liter = milliliters -l _ }
4. 1 liter = 100 © s, \ o
5. 10 liters =1 5. R
6. 100 = 1 hectoliter 6.
7. Titers = 1 kiloliter 7.
8. 1 liter = deciliters 8.

Put the correat letter from the column on the right in front of the word
~on the left. '

9. kiloliter a. hl ' ' .
10. hectoliter b: mg . {
] e 1. deéa]iter c. m]
) 12. Hliter | d. g ’
;3. deciliter e. kil
14. centiliter f. kg
15. mil1%]iter ‘ g. cl \ . :
| h. d1
[ ! ] .
) \ j. dk;
x N

, A




- METRIC MASS Module 4

Objectives

- The participant will be able to:
1. identify ‘and describe with examples the basic unit of mass.
2. apply the six basic prefixes to the mass unit.

3, accurately measure materials of different masses using
——the six basic prefixes.

- 4. identify instances wherg he/she would use each of thessix units of
mass in daily life. ) {

Suggested Activities to Meet Objectives

&‘1. Read handout, "Metric Mass Units™.
oy 2. Study the “Summary Chart of Metric Mass Units".
. “ _ < 3. Play the game, "GUESS-A-GRAM™. T . )
. 4. MWork the ch§sword puzzle, METRIC MASS.
5

Complete learning center agtivities #1 and #£2.

I]1u§tration of Mastery ' il
The pérticipant will illustrate mastery by: . .
< 1. agreement of "satisfactory” between participant and instructor on
‘> a. 1eé§ning center activity #1 ‘ ‘ d
q

b. learning center activity #2
)

2. éomﬁletion of posttest on ME[E}C MASS with 80 percent accuracy. &

y

Sorenson/Kluever
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B 4

METRIC MASS UNITS N . (Module 4)

Now you Kknow about Mr. Metric and the metric system in terms of length
and volume. There is one more measurement which will give you the complete

1

drimen‘sions g‘F the system. That measurement is mass.”

The basic unit of méfric mass s the'gram, which on earth is about the
weight of a paper clip. It takes a little less than 30 grams to equal an
ounce. The gram is a very small unit that is usefﬁ] in scientific work,
but the kilogram (1,000 grams) is the most convenient unit for everyday use.

A kilogram is a little more thah two pounds. ’

Jnits of mass are measqred in smaller or larger amounts using tbe ;ix
prefixes you have now Become acﬁuainted with. * A'tenth of a gram is a deci-
gram; 100th o% a gram is‘;.centigram; and!1,000th of‘a gram is a pil]igraﬁ. ,
GoTﬁg up the scale from the basic mass uq{t, the gram, you have 10 grams equal
to a dekﬁgraw; 160 grqms\to a hecttgqgg; and"lfoo rams .to & kilogram. The ¢
most common mass units you will use are the mi111grém, gram and kiloé;;m. . ,
Very 1a1;ge amounts of materials iké coal and cement are measured 'i;‘l a 1,800

‘ kilogram unit which is called a metric ton:u it is sliéhtly hepviér éhan our
familiar toh. - ) ’ .
To review, the units of mass from smalllto large are: milligram (171000th

‘gram), centigram (17100 gram), dec{gram (1/10 gram), gram, dekagram (10 grams),

hectogram (100 grams), kilogram'(1,000 grams ).

>

»

3
)

'

Mass is defined as a quantity of matter. Weight is defined as a force.
The force is the earth's gravitational pull or attraction for a given mass.
Usually we mean mass when we use the term weight. On the earth, these two
units are approximately identical, but out in space weight changes, while
mas$ remains constant.

' 50
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SUMMARY CHART ON METREC MASS UNITS
NAME OF SYMBOL FOR - DEFINITION OF
MASS UNIT MASS UNIT MASS UNIT
kilogram kg _ 1,000 ‘grams
hectogram hg ° . 100 grams
dekagxam dkg’ : 10 grams
gram ° g 1 gram
decigram .dg ) .1 grams
centigram cg _ .01 grams
milligram mg ' .001'graﬁ§
) o1
Sorenson/ﬁ]uever

49

(Module 4)




?

.

Game GUESS-A-GRAM : ‘\ (Module 4)
¥ ’ .
Materials: 10 - 20 GUESS-A-GRAM cards, each [
illustrating a common object whose
weight is to be estimated such as: X
pencil, ruler, tape dispenser, penct
crayon, scissors, stapler, notebook Sample
2 GUESS-A-GRAM cards marked
CHOICE ress
. & Y7
collection of 10 - 20 objegts P
which match the illustrations
on the cards
balance scale and metric
~ weights
sheet of paper and pénci] U
for each player "
GUESS-A-GRAM board (see
illustration) and 4 tokens
Players: ~ 2 - 4
Rules: 1. The GUESS-A-GRAM cards are shuffled and placed face down
* . " in the center of the game board.
Each player chooses a colored token and places it at the
beginning of the road to HOME. ) :
2. The first player picks a~GUESS-A-GRAM card and estimates
’ the weight of the object on.the card. He/she writes an
estimate on his/her paper and passes the object to the
person on the left. Play moves clockwise. »
3. Each playér, in turn? estimates the weight of the object.
Then the object is\weighed on the scale and the person
whose estimate came\closest to the -actual weight moves
ahead one space. If 2 guesses are equally close, both
players move ahead 1 space. .
4. The next ptayer then picks’a card and is first to
estimate the weight of the object on the card. The
we%ght of the object is then estimated by each of the
other players. '
5. When a card says CHOICE the player can choose any object
in the room for the group to estimate. )
' 6. The first player to reach HOME is the winner.
Sorenson/Kluever 52




/ (Module &)

-

METRIC MASS CROSSWORD PUZZLE
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Learning Center Activity #1 METRIC MASS . (Module 4)
v .o

JEQUIPMENT NEEDED: Regular paper clips, black crayon, large paper clip,
pencil, ruler, roll of tape .

’

Weigh the items and record their weights below:

’1. Five small paper clips weigh ____;_: 1. ] . grams

2. Th‘e b]ac'k crayon weighs - / 2. ‘ s \ grams
3. The penéi] weighs . 3. - | 4gram§

4. The large paﬁér clip weighs . >4, ' " . grams
5. The ruler weighs __*° . | S.A . grams
-6. The roll of tape we{ghs e " 6.__ o 'grams

7. Choose other objects from the room, 7. ‘ ;

‘each 6f which weighs about 50 grams.’
List the objects you found. . o . _ .
;. .




‘ _Learning Center Activity #2 METRIC MASS, _ (Module 4)
. - \‘ . - . - .. * - X
V. EQUIPMENT NEEDED: A vari,ety of objects weighing 10 gr, 100 gr and 1,000 gr. Q

~,
*‘. L

" Find objects in the room {or in- Yeur purse or pocket) which weigh the following
metric mass unjts. List the o’oaects or, group of obJects in the column at the

right , ‘
‘ve found these objects to we1gh . 1a.
about 10 grams ‘ T
; R 1b.
’ - - 1c
1d. 8
. : : ¢ " r
2. 1've found these objects to weigh ) 2a. N
about 100 grams: c- .
-2b. -~
’ 5
‘ & ZC- . ¢ L
| . 2d i
L8 « g '
3. I've found these objects to \Yeigh . 3a. ‘
about.1 kilogram: s
. . -8« L : 3b:
[ ' ’ ~ . )
3c.
. ‘ . 3d. ’ y
4 Theobict ThoUR reomkeighitg = 8.

closest po:rx_‘&x?cgram is:




\ METRIC MASS - POSTTEST, - - (todule 4)

1. W